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ABSTRACT

At NASA Langley Research Center (LaRC), radiances from multiple satellites are analyzed in near real-time to produce
cloud products over many regions on the globe. These data are valuable for many applications such as diagnosing
aircraft icing conditions and model validation and assimilation. This paper presents an overview of the multiple products
available, summarizes the content of the online database, and details web-based satellite browsers and tools to access
satellite imagery and products.
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1. INTRODUCTION

Ground-based instruments measuring cloud and radiative parameters can monitor the atmospheric state above a given
site, but cover very little of the Earth's surface. Satellite imager data can be used to retrieve a variety of cloud and
radiative parameters over large-scale regions. With validation from ground-based instrumentation, satellite-derived
datasets can be a valuable asset in climatic studies and complement the surface-based measurements. The LaRC cloud
products algorithm combines the Visible Infrared Solar-Infrared Split-Window Technique (VISST, Solar-infrared
Infrared Split-window Technique (SIST), and Solar-infrared Infrared Near-infrared Technique (SINT)"®. For
convenience, the three algorithms are referred to collectively as VISST. The availability of additional satellite spectral
channels, combined with advances in our understanding of clouds and their interaction with the atmosphere, led to the
development of an improved algorithm. In addition to the VIS (0.65 um) and IR (10.8 um) channels, VISST employs as
many as three additional channels; 1.6, 3.9, and 12 or 13.3 um, depending on the application and availability, resulting in
improved retrieval accuracies. These near-real time datasets can be used for estimating surface atmospheric radiation

budgets’, numerical weather prediction, validation and assimilation and a variety of nowcasting applications™'’.

2. METHODOLOGY, DATA & DOMAIN
2.1 Methodology:

VISST is a 4-channel model-matching method that assumes plane parallel clouds. It matches observed radiances to
theoretical model calculations for 7-water and 9-ice crystal size distribution. Satellite radiances, at near real-time, are
analyzed to derive cloud properties at high temporal and spatial resolutions. Additional required inputs include
temperature and humidity profiles from NOAA Rapid Update Cycle (RUC) or Global Forecast System (GFS) forecasts
for estimations of skin temperature, cloud height and radiance attenuation calculations. Surface-type definition is based
on the International Geosphere-Biosphere Program (IGBP) surface map; spatial distributions of snow/ice are taken from
real-time maps generated by the NOAA/NESDIS Interactive Multisensor Snow and Ice Mapping System (IMS); and
clear-sky reflectance data from the Clouds and Earth’s Radiant Enery System (CERES) are used to provide background
radiances for cloud detection and retrieval’. Narrowband-to-broadband flux conversion coefficients developed from
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Table 1. Domains and available products from NASA LaRC

DOMAIN

COVERAGE

PRODUCTS

VISST

GIF IMAGERY

EAST CONUS: (Half Hourly)

GOES EAST (8km):

WEST CONUS: (Half Hourly) 55N-18N, 130W — 90W

GOES WEST (8km):
MERGED CONUS :
GOES EAST& WEST (8km):

55N-18N, 105W — 60W

55N-18N, 130W — 60W

WESTERN EUROPE: (Hourly) 54N-39N,4 W - 17 E

MSG (3km):

EUROPE: (Hourly)

MSG (6km):

North Slope Alaska (NSA)
GOES-WEST,

AVHRR

Southern Great Plains:

GOES EAST & WEST (4km):

Tropical Western Pacific:
GOES-9 (8 km)
MTSAT-1R (4 km)
Manus: (Hourly)
GOES-9 (4 km)
MTSAT-1R (4 km)
Nauru: (Hourly)
GOES-9 (4 km)
MTSAT-1R (4 km)
Darwin: (Hourly)
GOES-9 (4 km)
MTSAT-1R (4 km)
FY-2C (4 km)

55N-30N, 12W —30E

74N-64N, 165W-140W

42N-32N, 105W - 91W

10N - 208, 120E- 180E

3N-128S, 135E-160E

3N-17S, 155E-180E

5S-178, 125E-136E

Oct. 2003 - Present

Oct. 2003 - Present

Oct. 2003 - Present

Apr 2005 - Present

May 2004 - Present

Oct. 2005 - Present
Oct 2005 - Present

Jan. 1998 - Present

May 2003 - Nov 2005
Jan, 2006 - Present

May 2003 - Nov 2005
Jan, 2006 - Present

May 2003 - Nov 2005
Jan, 2006 - Present

May 2003 - Nov 2005
Jan, 2006 - Present
Jan, 2006

Oct. 2003 - Present

Oct. 2003 - Present

Oct 2003 - Present

Apr 2005 - Present

May 2004 - Present

Oct. 2005 - Present
Oct 2005 - Present

Jan.1996—Present

May 2003 - Nov 2005
Jan 2006 - Nov 2005

May 2003 - Nov 2005
Jan, 2006 - Present

Jan. 2005 - Nov 2005
Jan, 2006 - Present

Jan. 2005 - Nov 2005
Jan, 2006 - Present
Jan. 2006

correlations of coincident CERES broadband and GOES narrowband fluxes are used to compute broadband shortwave
and longwave fluxes. Comparisons of VISST-derived cloud properties with aircraft in-situ measurements and ground-
based instruments have been very favorable®®. The algorithms are often improved as our knowledge base increases.
Calibrations are updated to account for satellite instrument degradation’. For this reason, more recent cloud products
tend to be more accurate than from earlier periods. VISST products during field experiments are updated with latest
version of the algorithm.

2.2 Data and Domain:

As part of the Atmospheric Radiation Measurement Program (ARM), LaRC has been providing Geostationary
Operational Environmental Satellite (GOES) satellite-derived cloud and radiation datasets for more than 10 years. This
effort was recently expanded to cover the entire continental United States (CONUS) in early 2004 using data from
GOES-10 & GOES-12 and, later, GOES-11 to facilitate real-time diagnosis of aircraft icing conditions'’. Since then
retrievals have been implemented over Europe and Africa from Meteosat Second Generation (MSG or Meteosat-8)
satellite, the Pacific Ocean and Australia from the Multi-functional Transport Satellite (MTSAT-1R) and Asia from
Feng-Yun-2 (FY2C). The domain definitions and temporal resolutions for each domain are listed in Table 1.
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